Antibiotic-Prescribing Practices of Primary Care Prescribers for Acute Diarrhea in New Delhi, India  by Kotwani, Anita et al.
u
2
p
f
p
o
c
f
p
D
w
y
V A L U E I N H E A L T H 1 5 ( 2 0 1 2 ) S 1 1 6 – S 1 1 9
Avai lable onl ine at www.sc iencedirect .com
journal homepage: www.elsevier .com/ locate / jva lAntibiotic-Prescribing Practices of Primary Care Prescribers for Acute
Diarrhea in New Delhi, India
Anita Kotwani, PhD1,*, Ranjit Roy Chaudhury, MBBS, DPhil, FRCP2, Kathleen Holloway, MRCP, PhD3
1Department of Pharmacology, Vallabhbhai Patel Chest Institute, University of Delhi, Delhi, India; 2Apollo Hospitals Educational and Research Foundation,
New Delhi, India; 3Essential Drugs and Other Medicines, World Health Organization, Regional Office for South East Asia, New Delhi, IndiaA B S T R A C Tp
r
t
c
d
p
c
c
u
a
K
m
CObjective: To obtain information on the current prescribing rates of
antibiotics in acute diarrhea in the community. Methods: Antibiotic
se in acute diarrhea in the community (December 2007–November
008) was surveyed by using patients’ exit interviews at public and
rivate facilities from four residential localities. Data were collected
rom 10 public sector facilities and 20 private clinics over 1 year. The
ercentage of patients receiving antibiotics and the prescribing pattern
f antibiotics were analyzed by using the anatomical therapeutic
hemical classification and the defined daily dose. Results: At public
acilities 43% (171 of 398) and at private facilities 69% (76 of 110) of the
atients with acute diarrhea were prescribed at least one antibiotic.
iarrhea increased during peak humid summer months, but doctors
ere fairly consistent in their antibiotic prescribing throughout theear. The main antibiotic class that was prescribed in both public and O
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doi:10.1016/j.jval.2011.11.008rivate sector facilities was fluoroquinolones, J01MA (91.5% and 96%,
espectively). Pediatricians working in the private sector prescribed an-
ibiotics to 51.5% (17 of 33) of children with diarrhea, whereas pediatri-
ians working in the public sector prescribed antibiotics to 23% of chil-
ren with acute diarrhea. At public facilities, the most commonly
rescribed fluoroquinolone was norfloxacin, followed by ofloxacin and
iprofloxacin. At private clinics, it was ofloxacin followed by
iprofloxacin. Conclusions: This study clearly showed the irrational
se of antibiotics for the treatment of acute diarrhea in children and
dults that warrants interventional strategies.
eywords: acute diarrhea, antibiotics, community, primary care, treat-
ent guidelines.
opyright © 2012, International Society for Pharmacoeconomics and
utcomes Research (ISPOR). Published by Elsevier Inc.Introduction
The rapid emergence of antimicrobial resistance (AMR) in the
community has become a major global health problem. It is esti-
mated that 20% to 50% of all antibiotic use is inappropriate, result-
ing in an increased risk of side effects, higher costs, and higher
rates of AMR in community pathogens [1–3]. An important inap-
propriate use of antibiotics is for viral or self-limiting infections.
Here, we report the irrational use of antibiotics in acute diarrhea in
the community. Viral pathogens such as rotavirus account for 70%
to 80% of all diarrheal episodes [4]. In the majority of episodes of
acute residential diarrhea, the cause usually remains unknown
because of the self-limiting nature of the disease and the difficulty
and delay in identifying the pathogen, and so the routine use of
antimicrobials is not recommended [5]. The joint statement by the
World Health Organization (WHO) and the United Nations Inter-
national Children’s Emergency Fund in 2004 recommended the
use of low osmolarity oral rehydration solution (ORS) along with
zinc for the treatment of acute diarrhea in children [6,7]. The In-
dian Academy of Paediatrics published guidelines for the manage-
ment of acute diarrhea in 2004 [8], which were further revised in
2006 [9]. The guidelines focused on the use of low osmolarity ORS
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Published by Elsevier Inc.and zinc. Antibiotic use is recommended only for acute bloody
diarrhea/dysentery. As per local standard treatment guidelines
also, antibiotics are not recommended for acute diarrhea in adults
[10]. Unfortunately, diarrhea is a condition for which the misuse of
antibiotics is common and is reported from different parts of the
world [11–13]. Understanding the extent and pattern of antimicro-
bial use for acute diarrhea in the community is important for de-
fining a regional intervention program to promote the rational use
of antimicrobials and thus limit the spread of AMR and reduce the
cost of therapy for acute diarrhea. Hence, this study was con-
ducted in Delhi, India, to obtain information on the current pre-
scribing rates of antibiotics in acute diarrhea in primary care set-
tings in the community. In the absence of community-based
databases on antibiotic use in developing countries, a methodol-
ogy recently established for surveillance of antibiotic use at New
Delhi by conducting “Exit Interviews” of the patients [14–16] was
sed. This study was conducted from December 2007 to November
008. The primary aims of this study were 1) to find out the per-
entage of antibiotic prescriptions in acute diarrhea by primary
ealth-care providers in public and private sectors and 2) to deter-
ine the pattern of antibiotic choice for diarrhea in public and
rivate sectors.
e no conflicts of interest with regard to the content of this
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This study was part of a larger study on surveillance of antibiotic
use and resistance in the community, and data were collected
from four residential localities (municipal wards) of New Delhi,
India. The four areas were Rajinder Nagar, Patel Nagar, Karol Bagh,
and Rajouri Garden.
Facility selection
To get a complete picture of antibiotic use in the community for
acute diarrhea, both public and private sector facilities were
surveyed.
1. Public sector: Eight dispensaries (primary health-care facility)
and two hospitals (secondary care level) under the Government
of National Capital Territory of Delhi were in the surveillance
area of the study, and all the facilities were enrolled for the
study.
rivate clinics: 20 private sector general practitioners and special-
sts willing to cooperate for the study and practicing in the chosen
reas—4 pediatricians, 3 physicians, and 13 general practitioners.
Data collection methodology: patients’ exit interviews
Data on antibiotic use were collected by trained data collectors
(pharmacists) who conducted exit interviews with patients leav-
ing the facility [14]. The study was conducted at five private prac-
titioners per month in the chosen areas. Five practitioners were
randomly chosen every month from a pool of 20 practitioners en-
rolled for the study. All patients who were visiting the clinic after
they came out from the prescriber’s office were asked whether
they had diarrhea for the last 1 to 2 days and no blood in the stool.
Any patient with symptom of only acute diarrhea without blood in
the stool was enrolled for the exit interview and his or her pre-
scription was monitored.
A predesigned proforma was used to collect data regarding the
name, dose, and duration of the antibiotic prescribed.
The total number of patients with symptoms of acute diarrhea
at each facility during the time data collectors were in the facility
was recorded at each visit. Data collectors’ schedules were ran-
domly prepared for the day and time (1 hour) of visits every month
for data collection. Data collectors visited each public facility two
times per facility every month and for private clinics three times
every month to collect the data.
Outcome measures
The anatomical therapeutic chemical classification and the de-
fined daily dose measurement units were assigned to the data [17].
Antibiotic use was measured in terms of the percentage of pa-
tients receiving an antibiotic. The denominator was the total num-
ber of diarrhea patients with and without an antibiotic attending
the facilities during the time of data collection. Prescribing pat-
terns for various antibiotics in public and private clinics were an-
alyzed. Consumption of antibiotics was expressed as total number
of defined daily doses per 1000 diarrhea patients attending the
facilities.
Data management
All the data collected were entered into software developed in
Visual Basic, SQL Server, and Crystal Reports. The same software
was used to analyze the data.
Ethical approval
Ethical approval for the study was obtained from Vallabhbhai
Patel Chest Institute, University of Delhi, India, and also fromWHO Ethics Review Committee. Informed consent was obtained
from all participants and facilities involved in the study.
Results
Total number of patients and seasonal pattern of acute
diarrhea
Patients who had symptoms of only acute diarrhea and visited the
enrolled public and private facilities during the study time were
monitored. A total of 398 prescriptions from public facilities and a
total of 110 prescriptions from private clinics were studied. A very
clear seasonal variation in the number of patients with acute di-
arrhea was observed at both public and private facilities (Fig. 1).
The number of diarrhea patients increased during peak summer
humid months May, June, and July.
Percentage of antibiotic prescription
At public facilities, 43% of patients with acute diarrhea received at
least one antibiotic, whereas at private clinics, overall 69% of the
patients received any antibiotic for the treatment of acute diar-
rhea. Pediatricians of our study at private clinics prescribed anti-
biotics to 51.5% of children with acute diarrhea. These children
were younger than 13 years. Subgroup analysis of public sector for
age showed that 23% of children younger than 13 years were pre-
scribed antibiotics for acute diarrhea. No seasonal difference in
the percentage of patients receiving antibiotics for diarrhea treat-
ment was noticed.
Pattern of antibiotic prescriptions for acute diarrhea
Doctors at both types of public facilities, that is, dispensaries (pri-
mary health-care center) and secondary care level hospitals (30-
and 50-bed) prescribed antibiotics in the similar fashion. Of the
total prescriptions with antibiotics, 89% and 94% of prescriptions,
respectively, had a fluoroquinolone at dispensaries and at second-
ary care level hospital. At private facilities, of the total antibiotics
prescribed, 96% of prescriptions had a fluoroquinolone and for
pediatricians it was 100%.
Table 1 shows the members from each group of antibiotics
prescribed and expressed as defined daily dose per 1000 patients
for acute diarrhea. At public sector facilities, norfloxacin was the
most prescribed fluoroquinolone followed by ofloxacin and cipro-
floxacin, whereas at private sector facilities, ofloxacin was the
main member followed by norfloxacin. At private clinics, a few
patients also received a combination of ciprofloxacin or norfloxa-
Fig. 1 – Number of diarrhea patients in public and private
facilities over 1 year (December 2007–November 2008).cin with tinidazole.
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This survey has provided evidence of the irrational use of antibi-
otics for acute diarrhea in primary care settings for ambulatory
patients in both the public and private sectors. WHO guidelines
[6,18] and Indian guidelines [9,10] for the treatment of acute diar-
hea clearly mention that antimicrobials should not be used rou-
inely. This is because most episodes of acute diarrhea are caused
y virus, not bacteria. Also, it is not possible to distinguish clini-
ally the episodes of diarrhea caused by enterotoxigenic Esche-
ichia coli from those caused by agents unresponsive to antimicro-
ials, such as rotavirus or cryptosporidium [18]. In addition, the
se of antimicrobials adds to the cost of treatment, risks adverse
eactions, and enhances the development of resistant bacteria
19]. The exact amount of cost saved is difficult to analyze from the
tudy, but it is clear that whatever amount was spent on antibiot-
cs by each patient could have been saved if prescribers fully ad-
ered to the guidelines recommended for the treatment of acute
iarrhea.
Our study revealed that overall doctors of the public sector
ere prescribing antibiotics to less number of patients compared
ith doctors of private clinics (43% vs. 69%) and the percentage of
hildren receiving antibiotics for acute diarrhea at public sector
acilities (23%) was less than that of children receiving antibiotics
t private clinics (51%). The poorer prescribing in the private sector
as been demonstrated widely in developing countries [20]. A re-
ent cross-sectional study conducted in India [21] showed that 6
rescriptions out of 843 adhered to the recommended treatment
f ORS along with zinc for the treatment of acute diarrhea in chil-
ren and antibiotics were prescribed to 71%. There are many stud-
es conducted in other countries mainly for children that have
hown frequent prescription of antibiotics for the treatment of
cute diarrhea. A study from Bangladesh [22] showed that only
7% of children received treatment for acute watery diarrhea ac-
ording to WHO guidelines and the rest either got antibiotics or
ther treatments not recommended by WHO guidelines. A study
onducted in Peru [23] revealed that the physicians’ prescribing
ractices of antimicrobials seemed to be more related to agree-
Table 1 – Trends in antibiotic use (DDD/1000 patients)
for acute diarrhea in the community (December 2007–
November 2008).
Antibiotic class Public sector
(DDD per
1000 patients)
Private sector
(DDD per
1000 patients)
Fluoroquinolones (J01MA)
Norfloxacin 21,731 18,708
Ofloxacin 12,703 36,094
Ciprofloxacin 8,001 —
Ciprofloxacin  tinidazole 8,739
Norfloxacin  tinidazole 6,920
Tetracycline (J01AA)
Doxicycline 2,400 —
Cephalosporins (J01DA)
Cefuroxime 933 4,494
Cephalexin 109 —
Macrolides (J01FA)
Roxithromycin 130 —
Penicillins (J01C)
Amoxicillin 47 —
Amoxicillin  clavulinic acid 1,125
Cotriamoxazole (J01EE) 301 —
Nalidixic acid 333 —
DDD, defined daily dose.ent with social expectations rather than their knowledge anduidelines. A cross-sectional survey conducted in Thailand also
howed an overuse of antibiotics in the treatment of acute diar-
hea [24].
A qualitative study conducted with prescribers of both public
nd private sector facilities of the same municipal wards of Delhi
here this study was conducted [25] revealed that an important
eason for private practitioners to prescribe antibiotics is a finan-
ial consideration. The various other reasons doctors put forth for
rescribing antibiotics for diarrhea were as follows: diagnostic un-
ertainty, whether diarrhea is bacterial or viral; perceived patient
xpectation for antibiotic prescription; need to satisfy the patient
y giving something more than just ORS; and in the case of public
ector facilities, insufficient time due to overcrowding to explain
o patients that antibiotics are not needed.
A surveillance of antibiotic resistance rates done in these same
unicipal wards of Delhi of E. coli in the urine of pregnant women
showed more than 70% resistance to nalidixic acid and more than
50% resistance to norfloxacin [15,26]. Surveillance of antibiotic use
in these areas has shown a very high use of fluoroquinolones
[14,16], and the present study also indicates overuse of fluoro-
quinolones in acute diarrhea. These results indicate that irrational
use of fluoroquinolnes in these communities is resulting in resis-
tant urinary tract infections.
The greatest strength of this study is that it clearly shows that
it is possible to collect useful data for antibiotic use in both public
and private sector facilities, at the individual patient level in re-
source-constrained settings where a database is not available.
This is one of the few studies conducted in India that have
shown the prescribing pattern of antibiotics for the treatment of
acute diarrhea in both public and private sectors and for both
adults and children. The study has some inherent weaknesses.
First, it was conducted in four residential localities of one urban
area, and so generalization should be done with caution for the
rest of Delhi and cannot be done for other areas of India. Second,
the presence of data collectors may have changed the prescrib-
ing habits of doctors at private clinics. Doctors may have pre-
scribed fewer antibiotics than normal. Some of the Hawthorn
effects may have reduced over the period of 1 year, as the doc-
tors got used to the presence of the data collectors. In public
facilities, the bias introduced into doctors’ prescribing may
have been less as the data collectors were in the pharmacy area
and doctors were not always aware which day and time data
collectors were visiting.
Conclusions
Results of this study have revealed a very high use of antibiotics by
primary care doctors for the treatment of acute diarrhea for am-
bulatory patients, both for children and for adults. Fluoroquinolo-
nes were the main antibiotics that were prescribed by both public
sector and private sector doctors. The overuse of antibiotics in
the community is one of the major factors responsible for in-
creasing trends of AMR and also increases the cost of treatment.
The problem of AMR is particularly pressing in developing coun-
tries where the burden of infectious diseases is high, availability
of newer antibiotics is poor, and cost constrains the replace-
ment of first-generation antibiotics. Urgent suitable and sus-
tainable interventions are needed for the rational use of antibi-
otics in the community and adherence to treatment guidelines
for acute diarrhea.
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